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(57) ABSTRACT 

A balance System (1), for hand-held cameras (9), comprises 
a balance arm (2) and a handle (3). The balance arm (2) may 
be connected to a camera retaining mechanism (10) and may 
be swivelled, relative to the handle (3), about a swivelling 
axis (S) and tilted about a tilting axis (N), running essentially 
perpendicular to the Swivelling axis (S). The balance arm (2) 
may furthermore be rotated about a roll axis (R) relative to 
the handle (3), which also runs essentially perpendicular to 
the swivelling axis (S) in the case of a non-tilted camera (9). 
The balance arm (2) may thus be rotated in an unrestricted 
manner about the roll axis (R) relative to the handle (3). 
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BALANCE SYSTEM WITH ROLL HANDLE FOR 
HAND-HELD CAMERAS 

TECHNICAL FIELD 

0001. The present invention concerns a balance system 
for hand-held cameras according to the preamble of claim 1. 
0002. Such balance systems are used to balance hand 
held Video and film cameras, where a handle is provided to 
guide the camera with one hand. The balance System is 
intended to prevent the tilt and tipping movements of the 
handle being transferred to the camera, Since a constant 
camera alignment must always be guaranteed and tipping or 
tilting of the camera avoided. For this the balance System is 
designed So that the camera can perform a Swinging move 
ment in relation to the handle. To balance the camera 
counterweights are used which are attached to one end of a 
balance arm which at its other end is attached to the camera 
structure. With suitable selection and positioning of the 
balance weights, the arrangement of the balance arm and 
counterweights balances the camera So that tilting and 
tipping movements are not transferred from the handle to the 
Caca. 

PRIOR ART 

0003. In the prior art such balance systems are known for 
guiding conventional film and Video cameras. For example 
U.S. Pat. No. 4,946,272 describes such a balance system in 
which the balance arm is curved. At its one end the balance 
arm is connected with a camera retaining mechanism on 
which can be attached a film or Video camera or other 
equipment to be balanced, and at the other end of the balance 
arm can be attached the counterweights. The entire assembly 
of camera, camera retaining mechanism, curved balance arm 
and counterweight is connected with a handle via a ball joint 
So that the handle can be tilted and tipped without the camera 
following these movements. 
0004. A handle to guide a camera should not only 
decouple the camera as completely as possible from the 
movements of the cameraman's hand and hence the handle 
which should not be transmitted to the camera. It must also 
be possible to Swivel the camera about the handle as required 
(about a Swivel axis running vertically through the camera), 
tilt it (about a tilt axis running perpendicular thereto and 
perpendicular to the optical axis of the camera) and roll it 
(about a roll axis running through the arm of the cameraman) 
in order thus to create deliberate Swivel, tilt and roll move 
ments of the camera during filming. 
0005 With this known balance system with ball joint, the 
camera can be swivelled without restriction about the Swivel 
axis Several times in Succession. The ball joint however only 
allows rotation about the tilt axis and roll axis within a 
restricted range. In particular rotation of the camera about 
the roll axis which runs through the cameraman's arm is 
possible only insofar as the mobility of the ball joint allows 
until it reaches its Stop. From this twist angle onwards the 
cameraman must twist his arm to rotate the camera further 
about the roll axis, which makes the camera guidance 
unsteady; also the twist capacity of the cameraman's arm is 
naturally itself limited. Thus there is a greatly restricted 
range of rotation about the roll axis, in particular multiple 
rotations of the hand-held camera about this roll axis (known 
as barrel rolls) are not possible. 
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DETAILS OF THE INVENTION 

0006 The object of the present invention is to create a 
balance System for hand-held cameras which allows greater 
freedom of movement for the camera. 

0007. This object is achieved by a balance system accord 
ing to claim 1. 
0008 According to this a balance system for hand-held 
cameras has a balance arm and a handle, wherein the balance 
arm can be connected with a camera retaining mechanism 
and Swivelled about a Swivel axis in relation to the handle 
and tilted about a tilt axis running essentially perpendicular 
to the Swivel axis. The balance arm can also be rotated in 
relation to the handle about a roll axis which also extends 
essentially perpendicular to the Swivel axis. According to the 
invention the balance arm can be rotated without restriction 
about this roll axis in relation to the handle. 

0009. The balance arm and the camera attached thereto 
are consequently rotatable without restriction about the roll 
axis about the handle. The camera is thus completely 
decoupled from the cameraman's arm So that the twistability 
of the arm in no way restricts the range of rotation about the 
roll axis. 

0010) Rather, according to the invention it is even pos 
Sible to rotate the camera about the roll axis Several times in 
Succession and, with Simultaneous forward movement of the 
camera, to carry out the barrel rolls described above, which 
offers the cameraman using the hand-held camera totally 
new and effective possibilities for film design. 
0011. The balance system according to the invention is 
thus particularly Suitable for DV and compact cameras in 
which comparatively few cables and electrical connections 
are used which could disrupt the roll movement. 
0012 Advantageous refinements of the balance system 
according to the invention arise from the Sub-claims. 
0013 The balance arm can thus be connected with the 
handle via a multi-piece joint arrangement. For example 
three elements can be provided, where a first element firmly 
connected with the balance arm is mounted swivellably on 
a second element which in turn is mounted tiltably on a third 
element which again is mounted on the handle rotatably 
about the roll axis. In this design thus the first and Second 
elements generate the Swivel movement, the Second and 
third elements the tilt movement and the third element and 
handle the roll movement of the camera in relation to the 
handle. 

0014. One advantage of this multi-piece arrangement is 
that the rotations about the various axes are decoupled from 
each other. This is not the case for example when using a ball 
joint which allows rotations about all three axes. In particu 
lar in the balance System according to the invention the roll 
axis can run through the centre of gravity of the entire 
System of balance arm, camera and any counterweights, 
where in contrast the roll axis in the known systems with ball 
joint always runs above this centre of gravity. 
0015. In the multi-piece joint arrangement at least two of 
the elements can be locked against each other. Thus for 
example it is possible to exclude rotation about the Swivel 
axis and perform the tilting and/or rolling of the camera with 
a fixed Swivel angle. Similarly for example the camera can 
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be swivelled with a fixed tilt and/or roll angle. Thus there is 
a multiplicity of possible movement Sequences of the cam 
era in relation to the handle. 

0016. In an advantageous embodiment of the balance 
System according to the invention the balance arm is con 
nected with the handle via a roller bearing arrangement for 
unrestricted rotation about the roll axis, where the handle 
forms the shaft of the roller bearing arrangement and the 
balance arm is connected with the hub of the roller bearing 
arrangement. In the case of the multi-piece joint arrange 
ment, the handle can be mounted on the third element via a 
roller bearing arrangement rotatably about the roll axis, the 
third element forming the hub of this roller bearing arrange 
ment and the handle the Shaft of the roller bearing arrange 
ment. In this way unrestricted and multiple rotation of the 
balance arm with the camera about the handle can be 
achieved in a simple manner. 
0.017. The balance arm can for example be designed 
curved. Preferably it is folded up into a transport position. 
0.018. In the curved design the balance arm extends from 
the camera in a curve to a point which essentially lies below 
the camera. At least one counterweight can be attached to 
this lower point or at another point on the balance arm in 
order to compensate for the weight of a camera attached to 
the balance arm. Instead of or in addition to the counter 
weight, a monitor or further accessory can be attached to the 
balance arm So that this gives a balanced complete System. 
0019. The camera can be attached to a camera retaining 
mechanism which in turn can be attached to the balance arm. 
Preferably the camera retaining mechanism consists of a 
base firmly connected with the balance arm and an attach 
ment plate on which the camera can be mounted and which 
can be moved by means of Setscrews in the right/left and/or 
in the forward/backward direction in relation to the base. In 
this way the centre of gravity of the camera can be moved 
in relation to the handle also connected with the balance 
arm, So that an axis running perpendicularly through the 
camera centre of gravity runs through the handle. 
0020. To guide the camera i.e. to generate the tilt, Swivel 
and roll movements, a grip ring can be provided by means 
of which the balance arm and a camera attached thereto can 
be Swivelled, tilted and rolled about the handle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021. The invention is now described in more detail 
using the example of an embodiment shown in the drawings. 
0022) 
0023 FIG. 1 a balance system according to the invention 
with roll handle for hand-held cameras in perspective view, 
0024 FIG.2 a side view of the balance system according 
to the invention, 

Individually these show: 

0.025 FIG. 3 an enlarged perspective view of a handle 
and a joint arrangement of the balance System according to 
the invention, 

0.026 FIG. 4 a cross section view of the handle and the 
joint arrangement, 

0.027 FIG. 5 a longitudinal section through the handle 
and the joint arrangement, and 
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0028 FIG. 6 a top view of a balance arm and the joint 
arrangement of the balance System according to the inven 
tion. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

0029 FIG. 1 shows a preferred embodiment of a balance 
System 1 according to the invention for hand-held cameras 
with a balance arm 2 and a handle 3 which are coupled 
together via a multi-piece joint arrangement 4. 

0030. At the upper end 5 of the balance arm 2 can be 
attached a camera retaining device (not shown) which in 
turn serves to hold a film or video camera or other device to 
be balanced. 

0031. In the example shown the balance arm is curved 
and designed foldable at a hinge point 6 So that it can be 
folded up for transport and thus takes up leSS Space than in 
its extended State shown. 

0032. In order to balance the entire system, counter 
weights 7 are attached to the lower end of the balance arm 
2. Instead of the counterweights 7, a monitor or Similar can 
also be attached at this or at another point of the balance arm 
2. 

0033 FIG. 2 shows the system according to the inven 
tion in side view. This view shows clearly the three axes 
which are essential for the movement of the system: the 
Swivel axis S runs through the handle 3 vertically through a 
camera 9 attached to the balance arm2 by means of a camera 
retaining device 10 and preferably through the centre of 
gravity of this camera 9. The balance arm 2 with the camera 
9 attached thereto in this design can rotate without restric 
tion about the Swivel axis. The balance arm 2 can also be 
tilted in relation to the handle 3 about a tilt axis N, where this 
tilt can be performed in a range of +90°. The arrangement of 
balance arm 2 and camera 9 can also be rotated beyond this 
without restriction and even repeatedly about a roll axis R. 
In the positions shown in which the balance arm 2 and the 
camera 9 are not tilted about tilt axis N, the roll axis R also 
runs perpendicular to Swivel axis S. If the balance arm 2 is 
now tilted about the tilt axis N, the angle between the Swivel 
axis S and the roll axis R changes; Similarly the angle 
between the tilt axis N and the roll axis R changes on 
Swivelling of the balance arm 2 about the Swivel axis S. The 
Swivel axis S thus always lies perpendicular to the tilt axis 
N. 

0034. The camera 9 is mounted on a camera retaining 
mechanism 10 which in turn is attached to the balance arm 
2. The camera retaining mechanism 10 comprises a base 18, 
firmly connected with the balance arm, and an attachment 
plate 21 to which is attached the camera 9 and which can be 
moved by means of setscrews 19, 20 in the left/right and/or 
the forward/backward direction in relation to the base 18. In 
this way the centre of gravity of the camera 9 can be moved 
in relation to the handle 3, also connected with the balance 
arm 2, So that an axis running vertically through the centre 
of gravity of the camera 9 runs through the handle 3. 
0035). As is clear from FIGS. 2 and 3, in the embodiment 
shown as an example the joint arrangement 4 which con 
nects the balance arm 2 with the handle 3 has three elements 
4a, 4b and 4c. The first element 4a is connected with the 
balance arm 2 and can be rotated about the Swivel axis S in 
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relation to the second element 4b. The second element 4b in 
turn can be tilted about the tilt axis N in relation to the third 
element 4c which in this design assumes the function of the 
hub of a roller bearing arrangement. The shaft of this roller 
bearing arrangement corresponds to the handle 3 So that the 
balance arm 2 and the three elements 4a, 4b, 4c of the joint 
arrangement 4 can be rotated without restriction in relation 
to handle 3 several times in Succession about the roll axis R. 

0036). In the embodiment shown the second element 4b 
can be locked on the third element 4c by means of a fixing 
Screw 8, where in the locked position no further rotation can 
take place about the tilt axis N, but a predetermined tilt axis 
is Set. 

0037 To guide the camera a grip ring 11 is provided. The 
grip ring 11 Simultaneously acts as a clamping ring to 
guarantee a locking about the Swivel axis. The first element 
4a can consequently be fixed by means of the clamping ring 
11 in relation to the second element 4b. So that a tilt and/or 
roll movement of the camera can be performed with a fixed 
Swivel angle. 
0.038 FIG. 4 shows the arrangement of the individual 
joint elements and their mounting in relation to each other, 
where FIG. 4a is a side view along line D-D of the top view 
in FIG. 4b. The. balance arm 2 and handle 3 are shown 
which are connected together via the joint arrangement 4. 
The first element 4a in the joint arrangement is mounted via 
a ball bearing 12 on the second element 4b, wherein the 
relative twist of the first element 4a and the Second element 
4b about the Swivel axis can be prevented by means of the 
clamping ring 11. The Second element 4b is in turn mounted 
on the third element 4c via two ball bearings 13, 13" tiltably 
about tilt axis N, for which a connecting pin 14 is provided. 
To lock the second element 4b in relation to the third 
element 4c, the fixing bolt 8 is provided which can be 
Screwed into a receSS in the third element 4C and thus lock 
the two elements 4b, 4c against each other. The third element 
4c is here designed in two pieces and comprises an upper 
cylindrical part 4c' and a lower part 4c" firmly connected 
thereto, which has the form of a circular ring. The lower part 
4c" at the same time corresponds to the hub of a roller 
bearing arrangement 22, the Shaft of which forms the handle 
3. 

0.039 The roller bearing arrangement 22 of the circular 
ring 4c", handle 3 and roller body 11 are even more clearly 
shown in FIG. 5, where FIG. 5a is a section along line C-C 
of the top view in FIG. 5b. 
0040 FIG. 6 finally again shows an enlarged top view 
onto a balance System according to the invention. Here it is 
clear that the upper part 5 of the balance arm 2 has a receSS 
15 in which is slideably arranged a connecting element 16 
(see also FIG. 4a) which in turn is connected with the first 
element 4a of the joint arrangement 4. In this way the 
balance arm 2 can be moved in relation to the joint arrange 
ment 4 and hence in relation to handle 3 along the recess 15. 
The connecting element 16 can then be fixed at the desired 
position by means of fixing bolts 17 in the recess 15. 

1. Balanced system (1) for hand-held cameras (9) with a 
balance arm (2) and a handle (3), 

the balance arm (2) being able to be connected with a 
camera retaining mechanism (10), 
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the balance arm (2) being able to be swivelled in relation 
to the handle (3) about a swivel axis (S) and tilted about 
a tilt axis (N) running essentially perpendicular to the 
Swivel axis (S), 

and the balance arm (2) also being able to be rotated in 
relation to the handle (3) about a roll axis (R) which, 
when the camera (9) is not tilted, also runs perpendicu 
lar to the swivel axis (S), 

characterized in that in relation to the handle (3) the 
balance arm (2) can be rotated about the roll axis (R) 
without restriction, and the Swivel axis (S) run through 
the handle (3). 

2. Balance System (1) according to claim 1, characterized 
in that the balance arm (2) is connected with the handle (3) 
via a multi-piece joint arrangement (4). 

3. Balance System (1) according to claim 2, characterized 
in that at least two elements of the multi-piece joint arrange 
ment (4) can be locked in relation to each other. 

4. Balance System (1) according to claim 2, characterized 
in that the multi-piece joint arrangement (4) has three 
elements (4a, 4b, 4c), a first element (4a) firmly connected 
with the balance arm (2) being mounted Swivellably on a 
second element (4b) which in turn is mounted tiltably on a 
third element (4c) which again is mounted rotatably on the 
handle (3) about the roll axis (R). 

5. Balance System (1) according to claim 4, characterized 
in that the handle (3) is mounted on the third element (4c) 
rotatably about the roll axis (R) via a roller bearing arrange 
ment (22), the third element (4c) forming the hub of this 
roller bearing arrangement (22) and the handle (3) forming 
the shaft of this roller bearing arrangement (22). 

6. Balance System (1) according to claim 1, characterized 
in that the balance arm (2) is connected with the handle (3) 
via a roller bearing arrangement (22) for unrestricted rota 
tion about the roll axis (R), the handle (3) forming the shaft 
of the roller bearing arrangement (22) and the balance arm 
(2) being connected with the hub of the roller bearing 
arrangement (22). 

7. Balance System (1) according to claim 1, characterized 
in that the balance arm (2) is designed to be curved. 

8. Balance System (1) according to claim 1, characterized 
in that the balance arm (2) can be folded up (6) into a 
transport position. 

9. Balance System (1) according to claim 1, characterized 
in that at least one counterweight (7) can be attached to the 
balance arm (2) in order to compensate for the weight of a 
camera (9) attached to the balance arm (2) via a camera 
retaining mechanism (10). 

10. Balance System (1) according to claim 1, character 
ized in that the camera retaining mechanism (10) comprises 
a base (18), firmly connected with the balance arm, and an 
attachment plate (21) on which a camera (9) can be attached 
and which can be moved by setscrews (19, 20) in the 
right/left and/or the forward/backward direction in relation 
to the base (18). 

11. Balance System (1) according to claim 1, characterized 
in that a grip ring (11) is provided by which the balance arm 
(2) and camera (9) attached thereto can be swivelled and 
tilted about the handle (3). 

12. Balance System (1) according to claim 3, character 
ized in that the multi-piece joint arrangement (4) has three 
elements (4a, 4b, 4c), a first element (4a) firmly connected 
with the balance arm (2) being mounted Swivellably on a 
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second element (4b) which in turn is mounted tiltably on a 
third element (4c) which again is mounted rotatably on the 
handle (3) about the roll axis (R). 

13. Balance System (1) according to claim 12, character 
ized in that the handle (3) is mounted on the third element 
(4c) rotatably about the roll axis (R) via a roller bearing 
arrangement (22), the third element (4c) forming the hub of 
this roller bearing arrangement (22) and the handle (3) 
forming the shaft of this roller bearing arrangement (22). 

14. Balance System (1) according to claim 2, character 
ized in that the balance arm (2) is connected with the handle 
(3) via a roller bearing arrangement (22) for unrestricted 
rotation about the roll axis (R), the handle (3) forming the 
shaft of the roller bearing arrangement (22) and the balance 
arm (2) being connected with the hub of the roller bearing 
arrangement (22). 

15. Balance System (1) according to claim 3, character 
ized in that the balance arm (2) is connected with the handle 
(3) via a roller bearing arrangement (22) for unrestricted 
rotation about the roll axis (R), the handle (3) forming the 
shaft of the roller bearing arrangement (22) and the balance 
arm (2) being connected with the hub of the roller bearing 
arrangement (22). 

16. Balance System (1) according to claim 2, character 
ized in that the camera retaining mechanism (10) comprises 
a base (18), firmly connected with the balance arm, and an 
attachment plate (21) on which a camera (9) can be attached 
and which can be moved by setscrews (19, 20) in the 
right/left and/or the forward/backward direction in relation 
to the base (18). 
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17. Balance System (1) according to claim 3, character 
ized in that the camera retaining mechanism (10) comprises 
a base (18), firmly connected with the balance arm, and an 
attachment plate (21) on which a camera (9) can be attached 
and which can be moved by setscrews (19, 20) in the 
right/left and/or the forward/backward direction in relation 
to the base (18). 

18. Balance System (1) according to claim 4, character 
ized in that the camera retaining mechanism (10) comprises 
a base (18), firmly connected with the balance arm, and an 
attachment plate (21) on which a camera (9) can be attached 
and which can be moved by setscrews (19, 20) in the 
right/left and/or the forward/backward direction in relation 
to the base (18). 

19. Balance System (1) according to claim 12, character 
ized in that the camera retaining mechanism (10) comprises 
a base (18), firmly connected with the balance arm, and an 
attachment plate (21) on which a camera (9) can be attached 
and which can be moved by setscrews (19, 20) in the 
right/left and/or the forward/backward direction in relation 
to the base (18). 

20. Balance System (1) according to claim 13, character 
ized in that the camera retaining mechanism (10) comprises 
a base (18), firmly connected with the balance arm, and an 
attachment plate (21) on which a camera (9) can be attached 
and which can be moved by setscrews (19, 20) in the 
right/left and/or the forward/backward direction in relation 
to the base (18). 


